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Abstract. Wheat is one of the oldest cultivated plants and most important food plant, the wheat flour
bread is the basic food for majority of world population. At the same time the corn crop is affected by
many diseases that cause quantitative and qualitative losses. From the many diseases common to the
wheat culture, fusarium head blight, produced by species of the Fusarium genus, is appreciated in
most parts of the world, as one of the most damaging disease. In addition to losses of production, 10-2
percent in favourable conditions, the flour for bread that came from crops affected by Fusarium is
inferior in terms of quality, the bread has low volume and low protein content. The studies conducted
have shown the impact of Fusarium infection on dough properties and additional properties for baking
therefore a decrease in flour yield and also an increase in ash content in the flour obtained from grain
infected with Fusarium observing also a darker colour and an unpleasant odor of flour, protein content
and wet gluten increase or decrease after Fusarium infection. Determination of quality parameters,
protein, ash and gluten and the production of four wheat varieties in different testing conditions. Study
of the Fusarium infection effect on quality parameters and yield was achieved through experiences
located in three repetitions. There have been tested four different variants uninoculated - untreated,
inoculated – treated,  inoculated - untreated, uninoculated - treated on four varieties of wheat Ariesan,
Andrada, Apulum and Dumbrava. The artificial infections with Fusarium spp. were made by spraying
method according to Ceapoiu and Floare Negulescu, (1988) and the treatments applied on vegetation
were done with fungicides Nativo and Prosaro 460 EC. The testing modality influenced the behaviour
of the varieties in terms of production and quality parameters obtained. For all varieties studied, in the
variants were applied, vegetation treatment, even though artificial inoculation that have been made
high productions were obtained.
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INTRODUCTION
Wheat is one of the oldest cultivated plant and the most important food plant, the
bread from wheat flour is the main food for majority of the world population. In Transylvania
environmental condition, foliar and ear diseases are a permanent risk factor for crop stability
and quality. Yield losses observed are between 10 and 30 percent, at witch is added the
qualitative impairment of the food feed and seed culture value (Nagy and Nagy, 2008). From
the multitude of diseases encountered in the culture of wheat, fusarium head blight, produced
by species of the genus Fusarium, is appreciated, in most parts of the world, as one of the
most damaging disease. Studies on the pathogenesis and epidemiology of Fusarium genus
fungi, of the resistance mechanisms and control measures are very much studied in literature
but studies on the impact of Fusarium infection on wheat quality parameters are relatively
limited (Kreuzberger, 2011). Although most studies have focused on avoiding contamination
with mycotoxins, but Fusarium infection on wheat grain quality should not be underestimated
(Kreuzberger, 2011).
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MATERIAL AND METHOD
In order to determine the influence of Fusarium spp. infections on wheat qualitative
and quantitative indices of production, the experiences were conducted on four winter wheat
varieties. Reported experiences were conducted in 2011-2012, under natural and artificial
infection. Experimental variants are: natural infection - untreated (I), artificial infection -
untreated (II), artificial infection - treated (III), natural infection - treated (IV).
Artificial infection was done by spraying method (Ceapoiu and Floare Negulescu,
1983) with a mixture of Fusarium species (Fusarium graminearum, Fusarium moniliforme) at
a concentration of 190 conidia/ml. Two chemical treatments were applied to variants III and
IV, with Falcon 460 EC (1l/ha) at the last leaf emergence and at the end of flowering with
Prosaro 250 EC (1l/ha), these being used also by Hershman and Johnson (2009), Welugo and
Klein (2013), the treatments were carried out by manual spray pump SOLO 456.
In the laboratory we determined the percent of sick caryopsis. Qualitative indices
using INSTALAB device 600, and the output was measured in kg/ha. The data of the
notations were processed using POLIFACT program.
Tab. 1.
List of the field plot variants
Variant Treatment
I check variant without any treatment
II artificial inoculation without any treatment
III artificial inoculation + fungicide treatment
IV natura infection + fungicidal treatment
RESULTS AND DISCUSSIONS
The agricultural year 2011 - 2012 was a year characterized as dry, especially in the last
three months of 2011 (Fig. and Fig. 2). Lack of water in the soil, combined with the lack of
rainfall has led to emergence of wheat crop until spring 2012. Even if the agricultural year
2011 - 2012 was not normal in terms of climatic conditions, varieties studied had a good
behavior denoting their production stability and adaptability to different environmental
conditions (Racz, 2012).
Fig. 1. The thermal regim at ARDS Turda 1October 2011 – 31 July 2012
69
Fig. 2. The pluviometric regim at ARDS Turda 1October 2011 – 31 July 2012
To determine the influence of Fusarium spp. infections on qualitative and
quantitative features of production, was determineted the percentage of diseased grains in all
varieties studied and test all variants.
Tab. 2.
The influence of natural, artificial infection and vegetation treatments on the percentage of
diseased caryopsis
No. Test variant Diseasedcaryopsis % % to control
Difference to
control
Significance of
difference
1. I 18.74 100.0 0.00 Mt.
2. II 26.79 142.9 8.04 ***
3. III 17.08 91.1 -1.67 -
4. IV 11.86 63.3 -6.88 000
LDS (p 5%)                                                         2.33
LDS(p 1%)                                                          3.17
LDS (p 0.1%)                                                    4.24
As it can be seen from Tab. 1, the percentage of diseased grains in all four varietes
take under study, were affected by Fusarium spp. Inoculation and by the treatment applied to
the vegetation. From the data in the table 1 it can be concluded that at the variant with
artificial inoculation but without applying any treatment, the percentage of diseased cariopses
was the highest, with significant positive differences to control. After applying the two
treatments on vegetation and artificial inoculation, the percentage of diseased grains was
lower than the control, but without statistically assured differences. The application of two
treatments on vegetation under natural infection conditions significantly reduces the
percentage of diseased grains, the difference to control, untreated - inoculated, being very
significantly negative.
Differentiation of varieties regarding the behavior to Fusarium attack, is shown in
Tab. 2. The data presented in the table indicates that in case of artificial infections and no
treatment application on vegetation (II) Ariesan and Andrada varieties, have been with the
highest percentage of diseased grains, differences from control were very significantly
positive. In this variant, the Dumbrava variety, differences from the control were not
statistically. The variants with vegetation treatments (III) the percentage of diseased grains
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decreased, in the case of Ariesan, Apullum and Andrada varieties, without statistically
assured differences and the variety groves negative significant differences compared to the
control. Under conditions of artificial infection when two vegetation treatments were applied
(IV), the percentage of diseased grains is much smaller, the differences between the variants
were very significant negative at Dumbrava variety significantly negative at Apullum and
Ariesan variety and without statistically differences in Andrada variety.
Tab. 3
The influence of natural, atificial infection and vegetation treatments on the percentage of diseased
caryopsis in four varieties of wheat
No. Test variant Variety Diseasedcaryopsis % % to control
Difference to
control
Significance
of difference
1. I 17.63 100.0 0.00 Mt.
2. II 26.41 149.8 8.78 ***
3. III 18.19 103.1 0.55 -
4. IV
Arieşan
11.94 67.7 -5.69 0
5. I 17.71 100.0 0.00 Mt.
6. II 23.76 134.1 6.04 *
7. III 18.47 104.3 0.76 -
8. IV
Apullum
12.88 72.7 -4.83 0
9. I 27.21 100.0 0.00 Mt.
10. II 29.94 110.0 2.73 -
11. III 16.08 59.1 -11.13 000
12. IV
Dumbrava
9.88 36.3 -17.33 000
13. I 12.42 100.0 0.00 Mt.
14. II 27.03 217.6 14.61 ***
15. III 15.57 125.3 3.15 -
16. IV
Andrada
12.75 102.6 0.33 -
LDS (p 5%)                                                                             4.66
LDS (p 1%)                                                                             6.33
LDS(p 0.1%)                                                                           8.48
The quality features protein, gluten and ash content can be influenced by the
infection with Fusarium spp.
Protein content can increase, decrease or remain constant in case of Fusarium attack.
Boyacioğlu and Hettiarachchy in 1995 have seen an increase in protein content after infection
with Fusarium spp. Other authors Dexter et al. (1997), Gartner et al., (2008) observed a slight
decrease in protein content and Marie Kreuzberger in 2011 after the experiences made, states
that Fusarium infections did not affect the protein content, according to the results the
environmental conditions (year x location), the preceding crop and the cultivar type might
influence the protein content.
The data presented in Figure 3 relate to the specialized lliterature (Boyacioğlu and
Hettiarachchy in 1995). The protein content in all varieties studied, increased slightly in the
version that made artificial inoculation with Fusarium spp (II) and did not apply any
treatment. The application of treatments on vegetation (IV) resulted in a decrease in protein
content, with values similar to those of the control version.
Like protein case, the gluten increases in variants with Fusarium spp. infection. In
the case were artificial inoculation and didn`t applied any tratatament (II) the highest content
of gluten was recorded, to all varieties studied (Fig. 4).
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Papoušková et al. (2011) and Marie Kreuzberger (2011). noted an increase in ash
content in flour obtained from wheat infected with Fusarium.
Fig. 3. Protein content of four wheat varietes, depending on test variant
Fig. 4 Gluten content of four wheat varietes, depending on test variant
In our experience, the ash content is higher in all varieties in variant II, in terms of
artificial infection and without treatments on vegetation, but by applying treatments on
vegetation, either in artificial or natural infection conditions, the ash content reduces and it’s
correlated with a lower percentage of diseased grains (Fig. 5).
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Fig. 5. Ashes content of four wheat varietes, depending on test variant
The yields of the varieties studied were influenced by the mode of infection and
vegetation treatments. The lowest production was recorded at the variant with artificial
inoculation and were any treatments were applied (II), with very negative significant
differences compared to control (Tab. 3).
Tab. 4
The influence of natural, artificial infection and vegetation treatments on the yield
No. Test variant Yieldkg / ha % to control Difference to control
Significance of
difference
1. I 7770.08 100.0 0.00 Mt.
2. II 6084.92 78.3 -1685.17 000
3. III 7927.33 102.0 157.25 -
4. IV 8290.50 106.7 520.42 **
LDS (p 5%)                                                        368.34
LDS (p 1%)                             500.65
LDS (p 0.1%)                                                     670.51
If the treatment is applied to vegetation even if there is a source of inoculum (III),
the production increases, but the difference compared to control are not statistically assured.
The highest yield was obtained, in all varieties, at the variant with natural infection –
treatment applied to vegetation that ensures a production increase of 520.42 kg / ha, compared
with the untreated variant.
The cultivars studied behaved differently depending on the mode of infection and
growth treatments, from yield point of view (Table 4 ). For all varieties studied, in the variant
with artificial inoculation with Fusarium spp (II) and without vegetation treatments, we
obtained the lowest production, with negative significant differences compared to the control,
in the Ariesan variety and very significant and negative for all other varieties studied.
For the variants in which the artificial inoculation was made and the treatments were
applied on vegetation (III), there have been increases in the production of all varieties,
ranging from 67 to 265 kg/ha, but production differences between this variant and control
were not statistically assured.
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Tab. 5
The influence of natural, artificial infection and vegetation treatments on the yield
in four varieties of wheat
No. Testvariant Variety
Yield
kg / ha
% to
control
Difference to
control
Significance of
difference
1. I 7298.00 100.0 0.00 Mt.
2. II 5977.67 81.9 -1320.33 00
3. III 7563.00 103.6 265.00 -
4. IV
Arieşan
8233.33 112.8 935.33 *
5. I 7564.67 100.0 0.00 Mt.
6. II 5503.33 72.8 -2061.33 000
7. III 7687.33 101.6 122.67 -
8. IV
Apullum
8141.67 107.6 577.00 -
9. I 8663.67 100.0 0.00 Mt.
10. II 7278.33 84.0 -1385.33 000
11. III 8731.33 100.8 67.67 -
12. IV
Dumbrava
8951.67 103.3 288.00 -
13. I 7554.00 100.0 0.00 Mt.
14. II 5580.33 73.9 -1973.67 000
15. III 7727.67 102.3 173.67 -
16. IV
Andrada
7835.33 103.7 281.33 -
LDS (p 5%)                                                                     736.67
LDS (p 1%)                                                                            1001.30
LDS (p 0.1%) 1341.03
Under conditions of natural infection, by applying two treatments on vegetation (IV
), the yield increases, correlated with the low percentage of diseased grains in this variant, the
production increases are between 281-935 kg/h. From the four varieties, Ariesan variety
responded best to vegetation treatments, achieving the highest yields, with positive significant
differences compared to the inoculated – untreated control.
CONCLUSION
The Fusarium infection influenced the qualitative indices and the production
obtained at all varieties. In variants with artificial inoculations the percentage of diseased
caryopses was higher, correlated with a lowest production. The content of protein and gluten
increases in artificial infection and no treatment conditions. The infections with Fusarium
spp. determine a increase in ash content at all the varieties taken under study. In variants with
treatments applied on the vegetation a lower percentage of diseases caryopses was recorded
and also higher productions, at all varieties, even if artificial infection was made. This
confirms once again the efficiency of the products used and recommended by the literature for
the control of wheat foliar and ear diseases.
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